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Hasga po6oTH (YKp)

Po3B's13aHHS 3BOPOTHUX 3371a4 MarHiTOCTATHUKY JJ1s1 OOPOOKM MarHiTokapaiorpadiyHux BUMipIOBaHb

Ha3zBa po6oTu (aHrJI)

Solution of magnetostatic inverse problems for magnetocardiography measurement processing

Pedepar (yxp)

O6'eXT HOCIiAKEHHS ~ IPKEPEJIO MArHiTHOTO TOJISl CepLs JIIOAVHY Y (POPMi TOYKOBOTO MarHiTHOTO AXIIOJsL. MeTa JOCiIKeHHS -
pPO3pO6Ka ajNrOpUTMIB 171 PO3B'SI3aHHSI 3BOPOTHOI 3a/1ayi MAarHiTOCTATHMKY, WO BUHUKAE IIPU iHTepIpeTalii BUMIpSHUX IIpU
MmarsiTokapziorpagii MarHiTHuX nosis cepus. HeobxigHo 32 BUMIpSIHIMY MarHiTHUMHU IOJISIMU BU3HAYUTH PO3IIOZIJ TOKIB y Cep1i
nanieHra. JIns 0bOro MPOMNOHYETbCS BUKOPUCTATU MIPOCTY MOZEJb MarHiTHOTO JMIIOJS AJIS ONMCAHHS €JIEKTPUYHOI aKTMBHOCTI
cepus. I'os0BHE 3aBAaHHA MOJIATa€ B TOMY, 10 3a BUMIPSHMMM Ha IJIOCKIM JUCKPETHIN anepTypi HOPMajbHMMKU KOMIIOHEHTAMU
MAarHiTHOTO TIOJISl BU3HAUMTH MiCLI€3HAXO[PKEHHS Ta IIONEPEYHi KOMIIOHEHTH €KBiBaJIEHTHOTO MAarHiTHOTO [AWIIOJNS, SIKUNA O
CTBOPIOBAaB MaKCAMAaJIbHO OJIM3bKi 10 BUMIDSHUX NOJIsI. METOA, HOCTIIKEHHS - MaTEMAaTUYHUM METOJ, Ha OCHOBi METOJly BJIACHUX
BEKTODIiB Ta BiANOBIIHMI NPOTPaMHUI KOMILIEKC, SIKMH Oyne 3OaTHUANA OOpOOJSATH pe3ylbTaTU peajbHUX BUMIPIOBaHb. VY
pesynbTari BUKOHaHHA HJIP po3B'A3aHO [eKisbka OCHOBOIOJIOKHMX 3azad: 1. [IpoBeneHO 4YuCeNbHO-aHANITUYHE pilleHHd
npsiMoisazadi  marHitokapgiorpadii, mo mnosigrae y BiJHOBJIEHHi MarHiTHOTO IOJISl 32 3aJaHMM MarHiTHUM [UIOJNEM. 2.
Po3po6seHO MeTOAMKYy MIBUAKOTO ¥ TOYHOro pilleHHs 3BOPOTHOI 3afadi MarHiTokapgiosiorii mopmo Jjokamizauii axkepesna
MAarHiTHOTO II0JIs1 Ceplis Ha OCHOBI METOJiB WBUAKOro nepersopeHHst Oyp'e Ta 3afaui Ha BJIACHI BEKTOPU I BJIACHI 3HaY€HHS. 3.
[IpoBeileHO TMOPIBHAHHA TOYHOCTI 3allpONIOHOBAHOIO METOHy 3 TeopeTnyHuM. 4. [IpoBeleHO aHai3 i CHCTEMaTU3aLiiio
€KCIIEpUMEHTAJIbHUX PE3YJIbTATiB 110 BiJHOBJIEHHIO NIapaMeTpiB JloKaizalii Axepesa nojsl y BUTSA] KOTYIIKY iHAYKTUBHOCTI. 5.
Po3pobsneHuil anroputM i BinnoBifHe mporpamHe 3abe3rnedeHHs] MOBOIO C++ 3aCTOCOBYIOTbCS B Psiii MeIWYHUX KiliHiK y CIIA.
3BOPOTHA 3AJIAYA MATHITOKAPAIOJIOTT, MATHITHUM [OWIIOJIb, CJIABKE MATHITHE TIOJIE, METO]] BJIACHUX
BEKTOPIB, IIBMJKE TTEPETBOPEHHS! O®VP'€. YM0BU onepskaHHs 3BiTy: 3a mgorosopoM, 61077, Xapkie-77, mi. CBobonu, 4,

XapkiBCpKnii HalliOHaIbHUN yHiBepcuTeT iMeHi B.H. KapasiHa.
Pedepar (aHrI)

The object of investigation is magnetic field source of a human heart in the form of a point magnetic dipole. The aim of
investigation is to develop algorithms for solving the inverse problem of magnetostatic intended to interpretation of measured
magnetic fields of heart in magnetocardiography. It is necessary to define a current distribution in the patient's heart based
from the measured magnetic fields. The suggested approach uses a simple magnetic dipole model for description of the heart
electrical activity. The main problem is using available measured normal components of magnetic field on a discrete plane
aperture to define spatial location and transverse components of equivalent magnetic dipole which would induce field maximally
close to the measured one. The method of investigation is based on using eigenvector projection method, which was
implemented as bundled software suitable for processing of real measurement results. As a result of investigation several basic
problems were solved: 1. Thenumerical-analytical solution of the direct problem in magnetocardiography for magnetic field
reconstruction by assigned magnetic dipole was realized. 2. A new fast and exact solution technique for the inverse problem of
magnetocardiology aimed to localization of magnetic field source of a human heart based on fast Fourier transform and
eigenvalues and eigenvectors methods was designed. 3. The accuracy comparison of suggested and theoretical methods was
carried out. 4. The analysis and systematization of experimental results for reconstruction of parameters localization of the field
source in the form of inductance coil was executed. 5. The developed algorithm and corresponding C++ software are applied in a
number of medical clinics of USA. INVERSE PROBLEM IN MAGNETOCARDIOLOGY, MAGNETIC DIPOLE, WEAK MAGNETIC
FIELD, EIGENVECTORS METHOD, FAST FOURIER TRANSFORM. The report accessibility: by agreement, 61077, Kharkov-77,
Svobody Sq., 4, V.N. Karazin Kharkov National University.
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